3GPP TSG RAN Meeting #104												RP-241330
Shanghai, China, 17-20 June, 2024

Agenda Item:	9.2.2
Source:	Huawei, HiSilicon
Title:	Rel-19 Ambient IoT SI workplan management
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]Progress of the Rel-19 Ambient IoT SI has been generally as expected at this stage.
However, in RAN1, we have observed uncertainty among companies, and RAN1 Feature Leads, on what should be done for the remaining time of the SI on (i) device architectures and (ii) carrier-wave waveform characteristics.
Since the rapporteurs’ workplan [1] calls for those two objectives to finish their RAN1 work in August (RAN1#118), we believe it is timely for RAN to provide guidance to make efficient use of companies’ efforts in Q3‑2024, and properly manage the SI progress.
Ambient IoT SI workplan management
In RAN1, the Ambient IoT SI is functionally divided into 4 parts, which collect the objectives of the SID:
1. Evaluation assumptions
2. Device architectures
3. Solutions, i.e. design of the physical layer
4. Carrier-wave waveform characteristics
Relevant to this paper, there are separate RAN1 Feature Leads assigned to the #2 device architectures, and #4 CW waveform characteristics parts, since each is discussed under a dedicated agenda item in RAN1. The SID and its mapping, in relevant part, to the RAN1 agenda is excerpted in Figure 1.
We have observed uncertainty among companies, and RAN1 Feature Leads, on what should be done in RAN1 for the remaining time of the SI on (i) device architectures and (ii) carrier-wave waveform characteristics.
	Discussed under RAN1 agenda item 9.4.1.2 (device architectures), 9.4.2.4 (CW waveform characteristics)
From SID [2]:
The following objectives are set, within the General Scope:
1. Evaluation assumptions
…
a) 
b) 
c) Identify basic blocks/components of possible Ambient IoT device architectures, taking into account state of the art implementations of low-power low-complexity devices which meet the RAN design target for power consumption and complexity. [RAN1]
…
2. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
	…
· [bookmark: _Hlk167799562]Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation. 
	…


Figure 1: SID objectives on device architectures, and CW characteristics
A-IoT device architectures
RAN1 has agreed A-IoT device architectures corresponding to the different devices of the SID, and variations of them which represent different detector choices, where applicable. Textual observations have been agreed which describe the same in more detail, and which explain certain characteristics of the components which are particular to Ambient IoT devices, such as a reflection amplifier’s typical range of gain and power consumption.
These architectures and descriptions give RAN1 and 3GPP a good understanding of these new devices, and have supported in particular the evaluation assumptions objective in setting suitable parameter values and ranges.
The objective has been largely completed, and the Rapporteurs’ workplan [1] is to finish the work in August (RAN1#118). Thus, we believe RAN1 should be guided to tackle the open issues from what has already been agreed.
There is no need to expand workload to new aspects that have not been previously discussed online.
Proposal 1: Remaining RAN1 scope for Objective 1c), on A-IoT device architectures, is:
· Purposes of clock/LO in the device.
· There is an open table in the RAN1#117 chair’s notes for this purpose.
· Resolve remaining FFS points in the agreements.
· Inclusion/exclusion of FFS-marked elements in the device architectures.
· Necessity and feasibility of ‘large frequency shift’ for device 2a.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Carrier-wave waveform characteristics
RAN1 has agreed that two CW waveforms are of primary relevance: a single-tone unmodulated sinusoid, and two unmodulated single-tones. Also agreed is a framework of the relevant characteristics, e.g. “D2R reception performance”, “CW interference suppression at D2R receiver”, etc. for making comparisons between them, which is being used successfully to reach observations in RAN1. The relevant CW spectrum types, i.e. FDD-DL or FDD-UL, for the study have also been agreed, covering the scoped deployments, topologies, and sources of CW. 
There is no scope in the SID for designing, nor in detail evaluating, interference handling methods at a Reader or an NR BS, since they are implementation matters. For evaluations purposes, companies will report what CW interference cancelation levels they believe can be achieved.
Regarding the CW characteristics in case a device supports a so-called ‘large’ frequency shift, implemented by a hardware component, we do not see any reason why the impinging CW itself would have different waveform characteristics. Thus, from a work management point-of-view, even if RAN1 concludes that the large frequency shifter is a necessary and feasible component, there is no need to introduce parallel discussions under the CW waveform characteristics study.
RAN#103 stated that it is allowed to study characteristics of the CW which would need control, without including any study of method of control. This limitation was to ensure no need to dive into complex design work for CW nodes that may be outside of 3GPP, whilst being nevertheless controlled by an actor in the system. The Feature Lead Summary from RAN1#117 identified a succinct list of such characteristics which can be taken as sufficient (but not necessary) for closing this aspect of the study.
The objective has been largely completed, and the Rapporteurs’ plan [1] is to finish the work in August (RAN1#118). Thus, we believe RAN1 should be guided to tackle the open issues from what has already been agreed, with no need to expand workload to new aspects.
Proposal 2: Remaining RAN1 scope for “necessary characteristics of carrier-wave waveform” is:
· Complete observations and/or comparisons of the two agreed waveforms, and the four agreed waveform characteristics
· There is an open table in the RAN1#117 chair’s notes for this purpose
· D2R reception performance
· Spectrum utilization of backscattered signal corresponding to the CW waveforms
· CW interference suppression at D2R receiver
· Relative complexity of CW generation
· Listing carrier-wave waveform characteristics which could need control.
· RAN#103 did not allow discussion of how to control.
Other WGs and other objectives
The other objectives in RAN1, and the objectives led by other WGs, are proceeding clearly. The Rapporteurs’ workplan does not call for them to conclude in the next quarter. Hence, they do not require workplan management at this time. 
Conclusion
This paper has proposed what guidance RAN should give to RAN1 for the Rel-19 Ambient IoT SI so that companies are clear on what remains to be done in the objectives of device architecture, and CW waveform characteristics, with respect to the Rapporteurs’ workplan which calls for those SID tasks to finish in August, RAN1#118.
Proposal 1: Remaining RAN1 scope for Objective 1c), on A-IoT device architectures, is:
· Purposes of clock/LO in the device.
· There is an open table in the RAN1#117 chair’s notes for this purpose.
· Resolve remaining FFS points in the agreements.
· Inclusion/exclusion of FFS-marked elements in the device architectures.
· Necessity and feasibility of ‘large frequency shift’ for device 2a.

Proposal 2: Remaining RAN1 scope for “necessary characteristics of carrier-wave waveform” is:
· Complete observations and/or comparisons of the two agreed waveforms, and the four agreed waveform characteristics
· There is an open table in the RAN1#117 chair’s notes for this purpose
· D2R reception performance
· Spectrum utilization of backscattered signal corresponding to the CW waveforms
· CW interference suppression at D2R receiver
· Relative complexity of CW generation
· Listing carrier-wave waveform characteristics which could need control.
· RAN#103 did not allow discussion of how to control.
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